) (for references see Massagué and Weis-Garcia, 1996). The nature of recognize these ligands free in the medium, whereas their type I receptors do not. The type I receptors recogthe signal depends on the composition of the receptor complex and, in particular, on the specificity of the type I nize ligand-bound type II receptor, forming an oligomeric complex, probably a heterotetramer (Figure 1) . receptor kinase. For example, T␤R-I and ActR-IB, which have nearly identical kinase domains, can generate the The BMP receptor system is somewhat different. In this case, the type II receptors and the type I receptors both same set of responses even though their respective ligands, type II receptors, and extracellular domains are have low affinity for the ligand and together achieve high
Mü llerian duct regression during mammalian male development, firm identification of its receptor was based By promoting the pairing of specific receptor combinations, the ligand enforces specificity and control over on the finding of mutant AMHR alleles that cause a sex differentiation defect similar to that caused by genetic these interactions. As it turns out, the type II receptors have affinity for the type I receptors, which is manifest loss of the ligand (for references see Massagué and Weis-Garcia, 1996). in their ability to associate spontaneously when overexpressed in cells, coincubated in solution, or tested as cytoplasmic domain constructs in a yeast two-hybrid system. Receptors and type I receptors that would norMad Genes in the Pathway Which are the components that turn these receptor sigmally not associate in the cell do so under these conditions. At physiological receptor levels, however, the asnals into specific responses? A genetic approach to this problem in Drosophila has yielded an important clue in sembly of signaling complexes seems to be strictly ligand dependent. the finding of Mad. This gene was uncovered in a screen for modifiers of DPP activity, and its function is required The assignment of particular responses to a given ligand-receptor combination must often rely on a suitfor DPP activity in many aspects of development (Sekelsky et al., 1995). Using Mad transgenes regulated by able genetic system. This is not always available, a fact reflected in the incompleteness of Figure 2 In sum, TGF␤ signaling continues to unfold as a classic process to bring to the nucleus instructions dictated from the cell surface and shaped in the cytoplasm. The advent of Mad proteins gives us an additional handle on the components that mediate the diverse and remarkable effects of the TGF␤ family.
